A method for direct polymerase chain reaction (PCR) amplification of DNA from nucleated avian red blood cells was previously reported (5, 6) . This method requires boiling of the fresh blood cells for 10 min in 50 mM NaOH before the DNA amplification. In addition, when PCR was performed on fresh blood cells, the efficiency of DNA amplification was lower, as compared with DNA amplification on cells that were kept frozen at -20°C for a few months. Here, we report a modified method that omits the step of boiling the blood in 50 mM NaOH and provides a significantly higher efficiency of DNA amplification from both fresh and frozen chicken red blood cells.
The PCR mixture (100 µ L) contained 0.5 µ L of blood, 50 mM KCl, 10 mM Tris-HCl, pH 8.0, 15 mM MgCl 2 , 0.2 µ M of each dNTP, 100 ng of each primer and 1 U of TaqDNA polymerase. PCR conditions are: (i) 3 rounds of 3 min at 94°C followed by 3 min at 55°C; (ii) one incubation step for 5 min at 94°C, (iii)addition of 1 U of Taq DNA polymerase and (iv) 35 rounds of 1 min at 94°C, 1 min at 59°C, and 1 min at 72°C followed by a final elongation step of 7 min at 72°C. The amplified fragments are separated on a 2% agarose gel and stained with ethidium bromide. Figure 1 shows the results of DNA amplification of two alleles of the CdxA homeobox gene that are polymorphic at their Bam HI site (3, 4) . The efficiency of the published method (5, 6) , in which the blood cells are boiled in 50 mM NaOH ( Figure 1 , lanes 1-4) was compared with our modified method, in which the same blood cells are mixed in the reaction mixture and subjected to three rounds of boiling ( Figure 1 , lanes 5-8). When applied to fresh blood cells, the modified method yielded significantly higher levels of DNA amplification as compared with the published method ( Figure 1 , compare lanes 5 and 6 to lanes 1 and 2). In addition, DNA amplification performed on frozen blood cells gave higher levels of amplification in the modified method ( Figure 1 , compare lanes 7 and 8 with lanes 3 and 4). The higher levels of amplification were repeatedly observed in many different blood samples and in the different CdxA genotypes (data not shown).
Heme compound is a strong inhibitor of TaqDNA polymerase (1,2), and both the original and the modified Benchmarks methods work only with a very limited range of blood-cell concentrations (between 0.125-1.0 µ L of blood; see References 5 and 6). One difference between the original vs. the modified method is degradation of hemoglobin, or heme compound, by boiling in NaOH that results in a stronger inhibitory effect on the TaqDNA polymerase (2,4). In addition, it is possible that repeated boiling of the sample before DNA amplification increases the accessibility of the DNA to the primers.
Since the discovery of polymerase chain reaction (PCR) (4), innumerable innovations have heralded several important advances in modern molecular biology. One such application is the introduction of predetermined alterations in the sequences of the target genes, for example, site-specific mutations and hybrid gene constructions. In the latter development, chimeric gene constructs are synthesized by an overlap-extension technique, termed splicing by overlap extension (SOE) (1) . In this technique, PCR products corresponding to the genes to be spliced are synthesized (1,2) ; lanes 5-8, amplification according to the method presented here; whereas lanes 9 and 10 are from control amplifications using 50 ng of isolated chicken DNA. Lane M shows size markers of 100-bp ladder.
